objective To systematically review studies of TB treatment experiences in immigrant populations, using Critical Interpretive Synthesis (CIS).
Introduction
Adherence to pharmaceutical TB treatments has been an area of significant research and intervention. TB treatment regimens require taking multiple drugs over 6-9 months and can be difficult for patients to complete. Inconsistent adherence to this regimen, however, contributes to development of drug-resistant TB and multidrug-resistant TB (MDR-TB), requiring longer, more expensive and toxic treatments [1] .
Migrants are at especially high risk for TB, and in many low-prevalence countries, they make up the majority of active TB cases [2] . In 2014, 66% of all active TB cases and 85% of MDR-TB cases in the United States, and 73% of active TB cases in the UK, were found in foreign-born populations [3] . Adequate treatment of disease for migrant groups is thus critical to disease control. Experiences of TB treatment for foreign-born populations, however, may come with distinct challenges related to the coincident experience of immigration. This review synthesises qualitative literature around those experiences, using the method of critical interpretive synthesis (CIS) [4] . An interpretive synthesis is a systematic review of qualitative literature that aims to develop a new interpretation of the experiences observed [5] [6] [7] [8] , as opposed to aggregating information gathered from participants. Details of the development and theory behind CIS, which was first described by DixonWoods et al. [4] , are given in Appendix A.
The ultimate goal of this review was to develop a model describing barriers and facilitators to TB treatment adherence. Existing reviews on this topic are aggregative instead of interpretive; thus, although reviews consistently find connections between immigration and TB experiences, our understanding of those connections is limited [9] [10] [11] . Our hope is that this more interpretive synthesis will be invaluable to designing interventions and improving healthcare delivery for foreign-born patients.
Methods

Literature search
We searched MEDLINE, Embase, PsycINFO, LILACS, CINAHL, the Cochrane Register, ProQuest Dissertations & Theses and the Social Sciences Citation Index on 26 October 2014, for studies relating to tuberculosis, treatment adherence and foreign-born populations. We handsearched grey literature and references of included studies. The full search strategy for this review was published previously [12] .
Abstracts from the database searches in Mendeley were deduplicated and screened for further assessment. Fulltext articles were assessed for inclusion using the following criteria: (i) discussed perspectives of foreign-born participants; (ii) investigated perspectives on treatmentseeking or adherence for active or latent TB.
Papers that solely looked at beliefs or attitudes towards tuberculosis and studies that examined adherence to screening procedures were excluded. We included both active and latent TB, although the type of tuberculosis was taken into account during analysis [13] . In keeping with the recommendations of CIS, exclusions were not made based on the methodology of studies but relevance to the synthesis.
Initially, we only incorporated studies explicitly examining the perspectives of patients themselves. For studies that included a mix of foreign-born and native participants, only sections of the study focusing on perspectives of the former were included. After the initial model was formed, we selected a second round of papers from the original full-text articles. We selected this set of papers based on topics found in the emerging model, in a process similar to that used in 'theoretical sampling' of grounded theory [14] . These papers were labelled 'secondary papers' in the results section.
Critical appraisal
A critical appraisal questionnaire was developed from the Joanna Briggs critical appraisal instrument [15] , the Critical Appraisal Skills Programme Qualitative Research checklist [16] and Dixon-Woods et al.'s [4] CIS critical appraisal questionnaire. This questionnaire was used to begin the process of critiquing literature, and this process occurred simultaneously with generation of our model.
Data synthesis
We ordered our first reading of the studies to maximise differences between studies (in terms of study location, methodology and population); we then coded studies in an order chosen to minimise these differences. This was performed to maximise the researcher's sensitivity to differences and similarities in the study set [17] . After coding each paper, we performed a systematic critique of studies using the critical appraisal questionnaire.
All codes were generated directly from the results and discussion sections of the texts and generally reflect the framework articulated by Glaser in grounded theory [18] . Initial codes closely matched the initial texts, and 'second-order constructs' (interpretations of the studies' authors) emerged from comparisons of these initial codes [19] ; these 'second-order constructs' were used to develop 'synthetic constructs' (interpretations of the synthesisers). These constructs were related to one another to form the developing model. Based on this model, we identified, coded and critiqued a secondary set of studies. All studies were hand-coded by the first author.
Results
The initial database search yielded 1761 records after removal of duplicates (Figure 1) , and a further 16 abstracts were identified from hand-searches of citations. From the abstracts, we identified 39 for full-length assessment and 15 included in the initial synthesis. After coding, critiquing and synthesising those 15 studies, we included a further 14 studies by theoretical sampling. A total of nine full-length articles reviewed for inclusion were excluded, for reasons given in Appendix B.
Description of primary studies
Details of primary studies are included in Table 1 . All but two studies were carried out with immigrants who migrated from high-to low-prevalence countries (as defined by the WHO [1] ). In addition to including patient perspectives, seven studies included perspectives of other community members and nine included those of Health Care Workers (HCWs). Notably, recruitment for 12 of 15 studies took place through healthcare systems.
Theoretical sampling and secondary studies
After synthesis of the initial 15 papers, theoretical sampling of a further 14 papers was used to examine the developing model. Characteristics of these papers are included in Table 2 . Overall, this set of papers deviates from the first group in population and theoretical focus. Not all studies in this group provided patient perspectives, and three studies focused primarily on constructs from the emerging theory [20] [21] [22] .
Methodological critique of studies
Results of critical appraisal are detailed in Table 3 . Studies were weakest in the reporting of participant selection and consideration of the researcher's theoretical context. Of the 15 initial studies synthesised, recruitment for 12 took place through healthcare systems, specifically clinics that serve large populations of immigrants. This allowed easier access to HCWs and immigrants undergoing TB treatment; it excluded, however, those patients not accessing care or who were lost fo follow-up [23] . The studies strongest in their participant recruitment combined multiple methods, including sampling from both clinics and the general population, involving community organizations in the recruitment process, and using clinic databases to contact patients who had refused or discontinued treatment. Only five studies reported the number or frequency of participants refusing interviews [23] [24] [25] [26] [27] . Of those that did, several noted frequent refusals [23, 26] . Of 29 studies, 15 reported the researcher's theoretical or cultural context.
Synthetic model results
The model describing patient experiences related to treatment adherence is depicted in Figure 2 . The core synthetic constructs of cumulative vulnerability, relationships and interpretations of illness are related to one another and to both structural and individual acculturation. The following sections will elaborate on this model.
Acculturation
Discussions of treatment adherence often focus on either cultural or structural barriers. Cultural barriers traditionally include differences in knowledge, attitude and beliefs that influence behaviour. In contrast, pragmatic or economic issues surrounding TB are considered more structural concerns that shape adherence. The studies synthesised here, however, criticised this assumption of separation between culture and structure [24, 26, [28] [29] [30] [31] , and identified interactions between societal structures and their cultural interpretations. AhChing et al. The framework of acculturation from migration literature was adopted to help interpret this interaction. Acculturation was presented by Redfield, Linton and Herskovits as involving 'those phenomena which result when groups of individuals having different cultures come into continuous first-hand contact with subsequent changes in the original culture patterns of either or both groups' (p. 149) [32] . Although it can theoretically involve equal changes in both cultures being drawn together, there is often a 'dominant' culture that plays a larger role in inducing change for the 'acculturating group' [33] .
This change can take place in a number of ways characterised by John Berry [33] . A matrix places acculturation strategies as balances between 'maintaining one's identity and characteristics' and 'maintaining relationship within larger society' (Figure 3) , resulting in strategies of assimilation, marginalization, separation or integration. The placement of individuals reflects whether experiences -in this study, health-related experiences -are navigated from the assumptions of the dominant culture and/or the culture of origin. A useful addition to the framework of acculturation comes from the recognition of a dominant group's influence on acculturation strategy (depicted on the right half of Figure 3) . The dominant group's strategy is the degree to which maintenance of heritage culture is encouraged or allowed, and relationships between dominant and acculturating groups are sought [33] . The dominant group's strategy builds the environment around which the individual strategy is resolved. Both individual acculturation and structural acculturation play prominent roles in the model that emerged from our synthesis.
Cumulative Vulnerability
The second-order construct of cumulative vulnerability, first characterised by Ribera & Hausmann-Muela [34] and interpreted by Huffman et al. [35] , described the compounding of difficulties immigrants faced across multiple systems. For example, the type of employment open to immigrants most susceptible to TB -often as labourers or 'provisional workers' [26, 27, [35] [36] [37] [38] of instability that was threatened by the demands of TB treatment. There were multiple narratives of scheduling conflicts [24, 35, 37, 38] acting as a barrier to TB treatment, and of that conflict being framed as the choice between employment and treatment. In some cases, the movement of immigrants between countries could also result in their falling outside of treatment structures. In a study of Uzbek immigrants in Kazakhstan, Huffman et al. described how the 'average migration stint' for employment was shorter than the course of treatment. This discontinuity was reflected in quantitative data, as 'unknown' or 'loss to follow-up' outcomes were significant in 'transitory' populations such as those in refugee camps [39] . Language, transportation and 'incomplete information' were also depicted as barriers to access, which immigrants navigated with varying fluency [35, 40, 41] . Ho depicted 'elite' immigrants who were better-informed of and had better access to health structures [26] , and some HCWs described only seeing migrants engaged in health services, or the 'tip of the iceberg' [35, 36, 42] . Thus, variations in acculturation can influence cumulative vulnerability.
Structural acculturation and political barriers
Vulnerability and health-seeking behaviours were strongly affected by structural acculturation (or the dominant culture's attitude towards immigrants), in particular by legal structures around immigration [36] . When it was known that hospitals would not turn people away based on legal status, fear of deportation was not a deterrent to careseeking [26] ; in situations where immigration authorities were perceived as actively seeking repatriation, however, fear of deportation could influence reporting behaviour [27, 36] . In places where legal systems were portrayed as especially aggressive and discriminatory, this fear existed for all immigrants regardless of actual documentation [35] . Structural acculturation barriers also resulted from political concerns -for example, Forero-Quintana described a TB clinic as being unable to promote free services because of political repercussions [27] . In other cases, barriers resulted from the way structures shaped relationships. Huffman et al. identified 'frustration and confusion' from HCWs when there was no clear system for managing undocumented status, so migrants represented 'additional uncompensated work'. Additionally, treatment fees represented a 'significant portion of salaries' based on immigrants' economic situations [24, 27, 35, 43] and could act as a barrier to both treatment-seeking and adherence.
Coercion
The synthetic construct of coercion describes how structural requirements were imposed with the intention of improving adherence. In screening programmes, patients were cited as adhering to procedures because they believed treatment was tied with the process of immigration; this increased pressure, however, also influenced individual acculturation, by exacerbating 'anger' towards the destination government, as well as feelings of being perceived as 'dirty' [30, 44] . The effect of this coercion on adherence is unclear. Ito was careful to note that while this coercion could impact appointment compliance, it did not necessarily improve medical compliance when, as one participant noted, patients 'take the medicine home, but. . .don't take it' (p. 350) [30] . 
Relationships with HCWs
Researchers and participants were critical of misdiagnoses that resulted in delayed treatment. Narratives of multiple misdiagnoses were interpreted to illustrate physicians' 'lack of awareness of TB' [24] [25] [26] [27] 42] as well as their 'actively disregarding' patient accounts and suspicions of TB [24, 27, 42] . Ho [26] found it 'revealing' that the majority of patients were referred to DOT from hospitals, despite seeing private practitioners first and suggested that practitioners should be better integrated into referral systems. In some cases, patients were described as 'demanding' hospital referrals or 'bypassing' general practitioners to go to hospitals on their own [24] . This process of misdiagnosis was seen as affecting patient-clinician relationships, as patients described 'frustration' and 'disappointment' from being dismissed and 'let down by the system' [24, 42] . Differences in language and expectations for clinical encounters affected patients' perceived relationships with HCWs. Differences in expectations could live in environmental elements of time, ambient noise, clinic appearance or privacy [39] , or in HCWs' methods of communicating information [24] . There was variation in patient preference; patients were, however, consistent in preferring encounters similar to ones they were accustomed to [23, 42] . Additionally, the formal term of 'tuberculosis' was not well-understood in some languages, which caused difficulties even for interpreters [23, 24, 29] . Lawrence cited language as a source of unease and 'frustration' for both HCWs and patients [24] .
Power imbalances could also impact clinical encounters, as 'problems in society at large are reproduced in the interaction between patients and doctors' (p. 702) [29] . AlManiri et al. [36] noted that some HCWs saw expatriates as 'infection importers', creating a sense of separation between the dominant group and the 'other' group imposing on their public health space. Additionally, physicians' 'lack of respect for . . . cultural heritage' was responded to with unwillingness 'to comply with the directives of their physicians' (p. 705), and with an 'undercurrent of distrust' that fed suspicion of latent TB diagnosis [45] .
On the other hand, HCWs could also play a role in allowing integration of immigrants. Immigrants described HCWs -especially public health nurses involved in DOT treatment -as 'friends', welcoming them, and thus health care, into their home spaces and customs [24, 46] . HCWs also played a role in helping patients overcome barriers such as stigma or side effects, by facilitating integration of health goals into the home culture [24, 31, 46] . Strong relationships with HCW could be important in assisting patients with needs 'beyond administration of tablets', including accessing welfare services or transportation [25, 41] . In this way, HCWs facilitated both directions of bridging the gap between immigrants and dominant society.
Relationships with communities
Members of the community who had experienced TB could be helpful in addressing fears and encouraging treatment [27, 30] ; in other cases, however, communities could dissuade patients from treatment [30, 45] . The difference resulted from different strategies of community acculturation. If the dominant group's (in this case, HCWs') perspective of TB was integrated or assimilated into the community view, then communities could act as a 'bridge' to pursuing treatment [25] ; if, however, the popular and provider perspectives were at odds, then this dissonance created more distance between patient and provider views.
Perceived discrimination by a dominant group could also reinforce community relationships [47] . Such perceptions resulted from both interpretations of cultural attitudes towards immigrants [23, 29, 30] and procedures such as screening that 'singled out' populations [30, 44] . This perception could increase reluctance to share TB symptoms, for fear of exacerbating discrimination against one's community. This wariness is captured in the effect of dominant group acculturation strategies on community relationships.
Although communities may provide a source of support or closeness, that closeness also raised concerns of disclosure. The participants' desire for better cultural understanding within healthcare settings was balanced against their aversion to having members of their own community as interpreters [21] or hospital staff [44] , for fear that confidentiality would not be maintained. Discussions of this confidentiality were tied to feelings of stigma.
Relationships with friends and family
Although not described in great detail, the role of close family was cited by HCWs and patients alike as helpful in managing treatment [27, 30, 42] . Wyss & Alderman wrote of participants who took medications together, or reminded spouses of medication-taking schedules [38] . On the other hand, lack of positive enforcement from family, or family dubiousness towards medication, negatively impacted views of medication [27, 30, 45] . ForeroQuintana identified a patient who 'stigmatized herself' because of the stigma she felt from her family (p. 58) [27] . Similarly to communities, family and friends could either bridge or distance patients from healthcare systems.
Interpretation of illness
The synthetic construct interpretation of illness encompasses the way individuals understand both the disease and experience of having TB. Individual acculturation strongly affected what patients thought of as the possible implications of having TB. McEwen described the 'omnipresent fear based on historical and social understandings of TB disease in Mexico' (p. 351) [45] , and Lawrence [24] and Gibson et al. [23] described stories of stigma, death and sanatoriums influencing perceptions of TB. Historical memory was also thought to shape the way patients adhered to treatment. If patient understandings of TB did not correlate with their symptoms, patients could be dubious of the diagnosis [25, 30, 48] . This was emphasised for diagnoses of latent TB, which was asymptomatic. This incongruence, however, was not necessarily correlated with decreased adherence behaviour [25] .
This historical understanding often faced a competing narrative from the present context. In some cases, this resulted in the duality of TB, or the idea that TB as a disease is different between countries. For Samoans in New Zealand, patients described a separate 'Samoan TB' and a 'New Zealand TB' with the latter being more 'curable' [46] . The emphasis on 'curability' was usually a source of relief [42] . In other cases, however, the process of negotiating different understandings ended in confusion. McEwen [45] and Ailinger & Dear [22] described the 'pluralistic' belief systems developed by Mexican immigrants in the United States as dismissed by HCWs. This dismissal was tied to increased suspicion and decreased compliance with HCWs' 'directives'.
Patient beliefs about medication were tied to their relationships with Western medicine, as well as physical identification with dominant groups. Patients were cited as having preferences for medicines they were 'familiar' with, whether that be 'Western' or 'traditional medications' [24] . The faith in medication was also tied to how well patients thought it would work for them. McEwen [45] described belief in the BCG vaccination as a sufficient preventative measure against TB. This belief, born from differing health practices and communications, resulted in participants perceiving a lower threat of personal disease and thus lower utility of medication.
Adverse effects
Adverse side effects were cited as a significant cause of treatment discontinuation. In Vietnamese immigrants, side effects were interpreted to be a result of medications being 'too hot'. These side effects, 'real, anticipated and culturally interpreted', resulted in perceptions that medications were making patients feel ill (p. 347) [30] . It described the perception that 'western medicines are like westerners themselves -strong, overpowering, rapid, destroying systems to save them' (p. 352) [30] . Ideas of differential medication efficacy are captured in the interaction between acculturation -in this case, physical identity with a dominant group -and interpretation of illness.
Stigma
Connections of TB identity with social disrepute, poverty or HIV were a common source of stigma. Patients who believed that 'vices' (such as smoking or drinking) caused TB perceived illness as reflecting poorly on them [23, 46] . Even those who did not associate disease with their own actions perceived TB as a 'low-class disease' [31, 45] . The overlap between TB and HIV symptoms also caused stigma by association with the latter [25, 44] . Fear of these associations influenced willingness to communicate about their illness.
Fear of contagion was another source of stigma strongly tied to individuals' sense of identity [23] . Many of the actions representative of stigma -not sharing cutlery or meals, being separated from family -were tied with fears of being infectious [25, 42, 49] . These actions were portrayed as 'impinging on identity' of patients [46] , who purposefully separated themselves from family or even from researchers.
Discussion
This study is the first interpretive synthesis examining experiences of TB treatment in immigrant populations. Methods of qualitative synthesis drawn from CIS were used to structure constructs into a synthetic model. This model was verified by constant comparison with the text. Its findings particularly emphasise the role of relationships with HCWs, communities and structural discrimination in influencing TB treatment.
Previous studies suggested that TB treatment behaviours are based on 'previous experiences'; our model suggests, however, that these behaviours are shaped not just by experiences but by attitudes around cultural identity. Thus, 'belief' in TB treatment is not simply a 'function of education', but rather the result of a negotiation between multiple beliefs and communities. Our model suggests that interventions targeting TB treatment in this group may benefit from accounting for and addressing immigrant concerns about acculturation, or integration with a new culture. Concerns about immigration status were especially significant. Relationships with HCWs and communities were suggested as possible means of making such efforts.
This study is most limited by the quality of studies included, especially as methodological quality was not included as an inclusion criterion. Studies included were weakest in their participant recruitment methods, documentation of research contexts and analytic methods. The exclusion of non-English studies may also limit the breadth and applicability of this review. Additionally, the interpretive nature of the synthesis allows for richer theoretical development, but limits the reproducibility of the analysis; it is possible that a different research group would arrive at a different synthesis given the same sets of studies.
The strength and contribution of this study is in its interpretive nature, which allowed for development of theoretical perspectives that went beyond individual texts in structuring aspects of the adherence experience. This interpretation distinguishes this study from those previously undertaken in similar populations. Additionally, the documented search strategy; sampling of initial and secondary studies; and development of the model from grounded constructs ensure auditability of the work.
Conclusions
This review suggests that education alone is not sufficient for treatment adherence. Relationships are critical to facilitating the navigation of not only logistics, but understanding of treatment. Structural discrimination, in particular though harsh immigration policies, creates high barriers to treatment-seeking and maintenance. Expansion of this research could include verification through primary research and incorporation in the development of intervention and policy surrounding TB treatment adherence in foreign-born populations.
